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Comparison research on light penetration and photosynthesis traits of
four spring maize varieties under planting high-density
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Abstract: Light penetration and photosynthesis characteristics of four spring maize ( neidan314 , ningyu309 . jin-
shan116 . jinshan20) were studied under planting high-density (9.26 x 10* plants+hm~2) . The results showed that the
leaf area per plant of neidan314 was largest, and distribution proportion of three-ear leaves and above layer of neidan314
were highest. Leaf orientation value in different layers of the four varieties of spring maize were above three-ear leaves >
under three-ear leaves > three-ear leaves, which above three-ear leaves and three-ear leaves were maximum in neidan314,
and which were minimum in Ningyu309, but under three-ear leaves was largest in jinshan27, next to jinshanl16 and
which was minimum at neidan314. Leaf area duration in different growth stages were the largest from silking to milking
stage, and varieties showed neidan314 > ningyu309 > Jinshan116 > Jinshan20; Except 08:00, the photosynthesis were
maximum in neidan314. Average instantaneous solar energy utilization efficiency in turn was neidan314 > ningyu309 >
Jinshan20. In four spring maize varieties, neidan314 had better light penetration, stronger photosynthetic capacity and
the highest yield, which was the first species of high-density cultivation in the research area.
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Table 1  Climate conditions of growing season in the trail year

RGEFE g A Month /Ty
Meteorological elements Year 5 7 8 9 Total/average
in g
E.ll T/XM( 2010 199.3 265.2 171.3 234.2 235.1 1105.1
Sunshine duration/h
7. i»} Y= =]
FHUR 2010 16.60 24.57 23.10 18.07 21.36
Mean temperature/ °C
e o it 2010 78.3 92.0 26.6 4.6 219.4

Amount of precipitation/mm

e BRIV 3BT T4 o Note: Souce of data: Tongliao meteorological office.
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Table 2 4 varieties of maize yield and its component factors

g Efﬂvf%ﬁ ﬁ*ﬁiﬁ(/*ﬁ TR/ "if)ﬂﬂffi.
Varieties eclive splk_e Cralr.l numbt?r per 1000-kemel weight Actual gran_l yield
(10* plant-hm~?2) spike( grain) /(t*hm™")

4111 20 Jinshan20 8.815aA 548.32bB 273.80bB 12.43bB
4z111 116 Jinshan116 8.730aA 632.99aA 309.40aA 15.00aA

PN B 314 Neidan314 8.757aA 644 .31aA 330.10aA 16.14aA

T E 309 Ningyu309 8.704aA 617.06aA 323.40aA 15.45aA

I B 5 AR RR VNG PR MR 22515 0.01,0.05 BF KK

Note: the different capital letters and small letters respectively show significantly different at the 0.05 and 0.01 probability levels.
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Table 3 4 varieties of maize in different growing period changes of leaf area index
He=nt I b=t =T bR A
R Above three-ear leaves Three-ear leaves Under three-ear leaves Leaf area
Varicties MR/ W% MR/ W% T/ Htsl /% index
Leaf area Proportion Leaf area Proportion Leaf area Proportion /n?

4z 111 20 Jinshan20 0.159 21.55 0.195 26.54 0.382 51.91 0.737
42111 116 Jinshanl16 0.191 28.73 0.190 28.57 0.284 42.70 0.665
PN B 314 Neidan314 0.245 31.79 0.218 28.29 0.308 39.92 0.771
T & 309 Ningyu309 0.220 29.44 0.193 25.83 0.335 4.73 0.748
V14 Average 0.204 27.88 0.199 27.31 0.327 4.82 0.730
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Table 4 4 varieties of maize in different layers of

leaf orientation value silking stage

b He=n Fe=nt =T
un. . Above three-ear Three-ear Under three-ear
Varieties
leaves leaves leaves
42110 20 Jinshan20 67.88+0.94 50.31+0.89 54.86+5.52
45111 116 Jinshanl16  64.81+1.69 46.46+1.55 54.04+4.48
INEA 314 Neidan314  70.03+1.24 50.49+0.87 52.18+4.94
FF 309 Ningyu309  63.56+£2.41 45.00£1.70 53.07+5.68
- Average 66.57 48.07 53.54
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Table 5 4 varieties of Maize Photosynthetic potential change

PO - kg nhez - LB FLBG- B BOLEH
s Jionting — Silking — Milk - Total
Varieties silking milk mturity photosynthetic
stage stage stage potential
41l 20
Jinshan20 70.18 170.55 109.08 349 .81
%[J_l 116 74.66 196.40 106.17 377.23
Jinshanl16
B 314
Neidan314 74.02 205.63 159.27 438.92
T 309
Ningyu309 70.70 204 .40 122.91 398.01
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Fig.1 4 varieties of maize silking stage of diurnal

variation of net photosynthetic rate
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Table 6 4 varieties of Maize silking stage of diurnal variation of instantaneous light energy utilization rate

fhAP Varieties 08:00 10:00 12:00 14:00 16:00 34 Average
4111 20 Jinshan20 1.795 1.818 1.852 2.215 2.069 1.950
4x111 116 Jinshanl16 1.954 2.004 2.250 2.849 2.531 2.317
N2 314 Neidan314 2.475 2.543 2.761 2.919 2.778 2.695
T 309 Ningyu309 2.016 2.176 2.578 2.784 2.634 2.437
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